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[57] ABSTRACT 

A plurality of inductive coils (FIG. 4; 10—10) are 
mounted in a coil module (30) which is comprised of an 
elongated housing (31) having a substantially oval cross 
section. A potting compound (44) encapsulates the 
mounted coils (10—10) and a layer of epoxy (46) covers 
the compound. Leads (11 and 12) from the coils 
(10—10) are attached to a pair of connectors (42 and 43) 
which are partially embedded in the epoxy (46) and 
project through an opening (32) in the housing (31). 

10 Claims, 6 Drawing Figures 
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coils are terminated on at least one connector which is 
INDUCTIVE COIL MODULE embedded in the hardenable adhesive material and a 

portion of which extends through the opening. 
BACKGROUND OF THE INVENTION The instant module is fabricated by mounting the 

1. Field of the Invention ^ ^^^^^ within and spaced from the sides of the housing 
This invention is related to loading coil assemblies. In and connecting the coil leads to terminals on a connec- 

particular. the invention is directed to such assemblies tor. The housmg is then filled with a fiowable pottmg 

for use in communication transmission lines. compound, through an opening in the housing, to a 

2. Description of the Prior Art level that will fully encapsulate the coils. A hardenable 
The loading coil has been used in the telephone com- material is then added to fill the volume between the 

munication system for over 75 years and is placed ap- surface of the potting compound and the opening. The 
proximately every 6,000 feet in a transmission line to wires and the connector are embedded in the harden- 
provide a lumped inductance to cancel the distributed able material which is then caused to become hard and 
capacitance in a wire pair. With hundreds of wire pairs hold the connector firmly in place, 
in a transmission cable, it is necessary to store the load- Advantageously, the instant coil module permits a 
ing coils in protective containers which can be mounted direct connection of the coil leads to the connector, 
aerially, on a pole or in a manhole. A variety of contain- Further, a split-beam connector may be used which 
ers have been designed to accommodate differing num- eliminates the need of soldering, 
bers of load coils. Historically, coils were mounted on Additionally, the material, upon hardening, holds the 
wooden dowels and placed in a cylindrical container. connectors securely in place and they become an inte- 
with the coil leads extending therefrom. A plurality of gj^i part of the module, 
such containers were positioned about a transmission 

cable and the leads soldered to the lines to be loaded as BRIEF DESCRIPTION OF THE DRAWINGS 
shown in U.S. Pat. No. 2,548,199 which issued to Crane piQ i depicts an inductive coil; 
et al. on Apr. 10, 1951 and is assigned to the instant 25 pjQ ^ is an isometric view of a prior art load coil 
assignee. module; 

A further improvement of such an arrangement is FIG. 3 is an isometric view of a coil module embody- 
shown m U.S. Pat. No 3,865 980 which issued to Moser ^j^^ j^^^^^ inventive concepts; 

et al. on Feb. 1 1, 1975 and discloses a compartmented ^ ^ ^ cross-sectional view of the instant coil 

module havmg a substantially scmi-circular cross sec- 3U module* and 

tion. A load coil is placed in each compartment and the pj^^ ^ ^ j^, ^^^^ ^^^^ of connec- 

leads from the coils soldered to first ends of termmal • . ^, . - ,t,^ :„eto«* 

elements. The terminal elements are mounted on the implement the instant invention, 

sides of the module where the line to beloaded is con- DETAILED DESCRIPTION OF THE 

nected to a second end of the terminal element. 35 PREFERRED EMBODIMENT 

In recent years, cables have been fabricated with the * ^ . • ^ . , 

cable wires terminated in comiectors at the manufacture , ^p- ^ '"^"f """"'^L ^^''^'''u^ 

ing location, for purposes of a quick solderless splice designated by the numeral 10, of the type that may be 
connection to another cable. Accordingly, it is most ^^^^^ distnbuted capacitance m a transmis- 

desirable to arrange load coil modules with mating 40 sion line wire pair. The coil 10 is comprised of first and 
connectors so that the coils may be inserted or removed second enamel coated wires 11 and 12 which are wound 
from the transmission line without the need of having to about a toroidal-shaped core, not shown, which may be 
unsolder and/or resolder a multitude of leads. One such ferrite, iron or any other magnetic material, 
load coil module is described in U.S. patent appUcation A plurality of load coils 10—10 have been packaged 
No. 864,303 filed on Dec. 27, 1977 in the name of R. J. 45 a coil assembly, generally designated by the numeral 
Reinebach and which is assigned to the instant assignee. 15. shown in FIG. 2 and which is fully described in the 
That coil module has a substantially oval cross section above-referred to Reinebach patent. The assembly 15 is 
with two rows of load coils encapsulated therein in a comprised of a plastic housing 16 which contains two 
potting compound. Leads from the coils are soldered to rows of load coils 10—10. the coils being separated by 
smaller gauge wire which extend from the module in a 50 epoxy coated magnetic washers 17—17 to provide elec- 
pig-tail fashion. The pig-tail leads arc terminated in at tromagnetic isolation to reduce crosstalk. The first and 
least one pair of male and female connectors for connec- second coil leads 11 and 12 are soldered to first and 
tion to a connectorized cable. second interconnect leads 25 and 26, respectively, and 

Such an arrangement has been found to be most effec- plastic sleeves 27—27 placed thereon. The leads 25 and 
tive for connecting load coils into transmission lines. 55 26 exit the assembly in pig-tail fashion and are termi- 
However, the pig-tail arrangement is space inefficient nated on male and female connectors 28 and 29, respec- 
and the soldering of the load coil wires to the smaller tively. The coil assembly 15 may be placed in larger 
gauge connecting wires is time consuming aiid expen- containers or cases and mounted aerially on a pole or 
sive. underground for connection to a cable to introduce the 

. 60 coils 10 — 10 into the transmission lines. 
SUMMARY OF THE INVENTION fIO. 3 shows a partially exploded view of an exem- 

The foregoing problems have been overcome by the plary embodiment of the instant improved coil module 
instant inductive coil module comprised of a housing which is generally designated by the numeral 30. The 
having a substantially oval cross section with a plurality module 30 is comprised of an elongated hollow housing 
of leaded inductive coils therein. A potting compound 65 31 having a substantially oval cross section with a longi- 
encapsulates the coils and. a hardenable material is inter- tudinal opening 32 therein. End walls 33 — 33, which 
posed between the surface ofthe potting compound aiid may be adhesively joined to the housing 31, have a 
a longitudinal opening in the housing. Leads from the plurality of brackets 34—34 fixedly mounted thereon. 
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each braicket having a radial slot 35 therein. A plurality 
of coils 10—10 are mounted on rods 41—41 which 
extend between the brackets 34-34, and are seated in 
slots 35-35, to hold the coils in spaced relation to the 
housing 31. The rods 41—41 preferably are non-con- 
ducting and may be made of wood, plastic, fiberglass or 
the like. Epoxy coated washers (not shown) may be 
placed between the coils 10 — 10 as shown in FIO. 2. 

The first and second wires 11 and 12 are connected to 
a male and female connector 42 and 43, respectively, 
having double-ended slotted beam connector elements 
45—45 which can best be seen in FIGS. 5 and 6 and will 
be hereinafter described in detail. The coils lO-r-lO are 
encapsulated in a potting compound (e.g., polyurethane 


10 


nector 43 also has a plurality of spaced terminals 45—45 
which are horizontally arranged. The enamel insulative 
coating is also removed from the ends of leads 12—12 
which are then inserted into the slots 51, as shown in 
FIG. 6 and a second cap 53 placed thereon. Once the 
connections between the leadis 11—11 and 12—12 to 
connectors 42 and 43 have been accomplished, the con- 
nectors are embedded in the hardenable adhesive niate- 
rial 46 as shown in FIG. 4. 

In connecting the module 30 to a cable having male 
and female connectors 42 and 43, the terniinals 45 — 45 
on the male connector are urged into a plurality of 
openings 54— 54 in the female connector and a waist 
section 56 of the terminal is captured within the slots 


or the like) 44, as shown in the cross-sectional view of IS 51—51 as is indicated in phantom in FIG. 6. 


the module 30 in FIG. 4. The potting compound 44 
flows into the space between the coils 10 — 10 and the 
housing 31 and fills the housing 31 to a level that covers 
all the coils to provide a moisture seal. A hardenable 


It should be noted that a pair of male and female 
connectors 42 and 43 have been described in the exem- 
plary embodiment in order to facilitate connection to 
the ends of two cables, one having a male connector and 


material 46, such as epoxy, is used to fill the volume 20 the other having a female connector thereon. It should 


between the surface of potting compound 44 and the 
longitudinal opening 32. The connectors 42 and 43 are 
embedded in the hardenable adhesive material 46 which 
is then cured or otherwise hardened to firmly entrench 
the connectors therein. The connectors 42 and 43 need 25 
not necessarily extend through the layer of material 46 
into the potting compound 44 as shown in FIG. 4. How- 
ever, by so doing, the wires 11 and 12 are in full contact 
with the potting compound 44 which has been found to 


be clear that a pair of connectors 42— 42 could be used 
in the coil module and the ends of the wires of an uncon- 
nectorized cable individually inserted in the slotted 
elements 45—45. 

The oval cross section of the instant niodule, which 
can best be seen in FIG. 4, provides an important func- 
tion. Once the potting compound 44 has filled the hous- 
ing 31 to the level shown (i.e., intermediate the top of 
the coils 10—10 and the opening 32), an overhang 61 


provide an excellent mechanical bond. The thickness of 30 remains above the surface of the compound. Once the 


the layer of the material 46 need only be sufficient to 
securely hold the connectors 42 and 43 in place. Such 
thickness will depend on the size, weight, geometric 
configuration, etc. of the connectors 42 and 43 used. 

The instant coil module 30, having a layer of the 35 
hardenable material 46 in which connectors 43 and 44 
are embedded^ provides a compact, simple arrangement 
for quickly connecting or disconnecting a plurality of 
coils 10 — 10 to a transmission cable or other electrical 
circuitry. The connectors 42 and 43 become an integral 40 
part of the module 30 which eliminates pig-tail leads 
and provide solderless connection of the wires 11 and 
12 from the coils 10—10. 

Although the preferred embodiment of the instant 
invention depicts two rows of coils 10—10 in the mod- 45 
ule 30, it should be clear to one skilled in the art that one 
or more rows may be accommodated by the case 31 by 
changing the transverse diameter of the case and em- 
bedding the appropriate number of connectors in the 
material 46 to accommodate the wires 11 and 12. 

The particular type of connector 42 or 43 to be used 
is a matter of choice any double-ended connector or 
terminal strip that can provide a termination for the 
wires 11 and 12 and can be further connected to a wire 
or cable may be used. Although solder or wife wrap 
terminals may be used, it should be apparent that solder- 
less connectors, as shown in FIGS. 5 and 6, are most 
advantageous. The particular type of connector used in 
the exemplary embodiment is descrit>ed in U.S. Fat. No. 
3,858,158 to Heiin et al. which is assigned to the instant 60 
assignee. The male connector 42 has a plurality of 
spaced, vertically arranged parallel terminals 45 — 45 
having slots 51—51 therein. The enamel insulative coat- 
ing (not shown) is removed from the ends of the leads 
11—11 by scraping, electric discharge machining, sol- 
vent or other removal methods. The uncoated ends of 
leads 11—11 are then inserted in the lower slots 51—51 
and a first cap 52 is placed thereover. The female con- 


50 


55 


65 


layer of adhesive material 46 is hardened, it is securely 
held in place or anchored by the overhang 61.^ Other 
housings 31 which do not have such an overhang 61 
may require grooves or projections in the side walls 
thereof to hold the material when the bond between the 
material and the compound 44 is weak. 
What is claimed is: 

1. A coil module, comprising: 

a housing having a substantially oval cross section 
and a plurality of leaded inductive coils therein; 

a potting compound encapsulating the coils; 

a portion of the housing overhanging the potting 
compound; 

a hardened material, covering the potting compound, 

captured between the overhang and the potting 

compound; and 
at least one connector embedded in the hardened 

material with a portion thereof accessible through 

an opening in the housing. 

2. The coil module as set forth in claim 1 which is 
further characterized in that: 

the connector has a plurality of terminals therein 

having first and second ends; 
the first ends of the terminals are embedded in the 

hardened material and are connected to the coil 

leads; and 

. the second ends of the terminals are accessible for 
connection through the opening. 

3. The coil module as set forth in claim 1 wherein: 
die hardened material is epoxy. 

4. The coil module as set forth in claim 1 wherein: 
the potting compound is polyurethane. 

5. The coil module -as set forth in claim 1, v^herein: 
a portion of the cmbeddcd'connector extends into the 

potting compound.; 

6. A load coil module comprised of: 

an elongated housing having: closed ends and a sub- 
stantially oval cross sectibn; . 
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two rows of leaded load coils mounted within and in 

spaced relation to the housing; 
the housing having a longitudinal opening therein; 
a polyurethane potting compound surrounding the ^ 

load coils; 

a layer of hardened epoxy interposed between the 
potting compound and the longitudinal opening; 
and 

a male ai^d female connector embedded in the epoxy 10 
layer, with a portion of each connector protruding 
through the longitudinal opening* 

7. A method of fabricating a coil module comprising 
a housing having a plurality of leaded coils therein, the 
method comprising the steps of: 

connecting the coil leads to terminals on a connector; 
pi filling the housing with a flowable potting com- 
pound* through an opening in the housing, to a 
level that fully encapsulates the coils; 20 


adding a hardenable material to fill the volume be* 
tween the surface of the potting compound and the 
opening; 

embedding the connector and wires in the hardenable 
material; and 

capturing the hardenable material between an over- 
hanging portion of the housing and the potting 
compound as the compound and the materials are 
hardened. 

8. The method of fabricating a coil module as set 
forth in claim 7, wherein: 

the potting compound is polyurethane. 

9. The method of fabricating a coil module as set 
forth in claim 7, wherein: 

the hardenable material is epoxy, 

10. The method of fabricating a coil module as set 
forth in claim 7^ which is further characterized in that: 

causing a portion of the embedded connector to ex- 
tend into the potting compound. 


25 
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